Abstract: The analysis of foraminifera and radiolaria in 3000 carbonate and 150 siliceous rock samples from the Oman Mountains results in revision of the existing stratigraphy and supports the definition of new units. In the Hawasina allochthonous unit the main results are as follows: (i) Permian bedded chert exists near the base of the sequence and is thus the first Permian bedded chert occurrence reported from the Tethyan region); (ii) an important volcanic event is dated as Triassic; (iii) bedded chert horizons are dated as Liassic; (iv) the thick turbiditic sequence has been divided into several units of Middle and Late Jurassic age. In the Samail ophiolite: (i) the ages of four tectonic episodes were established from the beginning of oceanic spreading (Albian-Early Cenomanian), to the obduction of the ophiolitic nappe (Campanian).
Geological setting
The Oman Mountains comprise an arcuate chain (700 km long x 50-140 km wide), from the Musandam Peninsula in northwest to the Sur region in the southeast (Fig. 1) . The mountains culminate in the 3000 m high Jabal Akhdar and are flanked to the north by the Gulf of Oman or by the Batinah plain, and to the south by the deserts of interior Oman. The mountains were uplifted mainly during Mio-Pliocene.
The following main units are recognized from the bottom to the top: Upper Proterozoic crystalline basement in the southeast (Jabal Ja'alan and Qahlat region); the 'A autochtonous unit', transgressive on the basement, this comprises volcanic and sedimentary rocks, deformed during late Panafrican and Hercynian orogenic events; and the 'B autochtonous unit', mainly composed of transgressive carbonates dated as Permian to Cretaceous. The carbonates were deposited on the northeast edge of the Arabian platform and were deformed and locally metamorphosed during the Eo-alpine orogenesis; the Hawasina nappes are composed of mainly deep-water sedimentary and volcanic rocks of Permian to Cretaceous age. They represent a fragment of the passive margin of the Southern Tethys that was overthrust onto the Arabian platform during Late Cretaceous time. The Samail ophiolite formed during Albian, Cenomanian to Senonian times (De Wever et al. 1988b) , and was also obducted onto the Arabian platform during Campanian -Early Maastrichtian time (Beurrier et al. 1987) . The 'Neo-Autochthonous unit' is transgressive on all the previous units. Sedimentation began during Middle to Late Maastrichtian and continued until Miocene time (Burdigalian). The eastern and central outcrops of these units, were studied by the ...., ::t:.
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Fig. 1 . Location map of the area studied (Central Oman Mountains). a Location map; b Simplified map of part of the Oman Mountains (after Bechennec, 1987) , showing the main outcrops of the AI Aridh, Hamrat Duru and Umar Groups Bureau de Recherches Geologiques et Minieres (Bechennec 1987; Bechennec et al. 1990 ). The Hawasina nappes are sandwiched between the overlying Samail ophiolite nappe and the underlying 'autochthonous' sequences of the Arabian platform (Jebel Akhdar and Saih Hatat) (Fig. 1) . The sedimentary rocks of the Hawasina nappes document the Mesozoic evolution of the northeastern Arabian continental margin and the adjacent Tethys ocean. During Mezosoic time the Hawasina basin was flanked to the northeast (oceanwards) by carbonate platform build-ups, termed the Oman Exotics (Glennie et al. 1974; Graham 1980a,b; Searle & Graham 1982; Kasmin et al. 1986; Watts & Garisson 1986; Bernoulli & Weissert 1987 ;:) t?
-----J: , and other palaeontological groups (Foraminifera: "F", Pelecypods: "P", Calpionellids: "Calp", Ammonites: "A") Bechennec (1987) , as depicted on the Geological maps of Oman Villey etal. 1986) (Bechennec 1987) . The overlying sequence, composed of unsilicified turbidites was dated as late Neocomian by foraminifera (Bechennec 1987 
Calcareous facies of the Hamrat Duru

Group (including Guwayza Formation)
The base of the sedimentary part of the AI Jil Formation (i.e. chert overlying pillow basalt) has been dated (De Wever et al. 1988a) (Bechennec 1987) .
The upper part of the Al Jil (Aj2C) has been dated as Middle to Upper Triassic by radiolarians, as follows (Fig. 6 The lower Matbat Formation (Mb1) has been dated. as Triassic by pelagic pelecypods (Halobia) in the biomicritic levels (Bechennec 1987) . Some of the Permian (Upper Murghabian) microfauna are reworked.
The upper Matbat Formation (Mb1) is dated as Late Triassic (Norian-Rhaetic) by pelagic pelecypods (Halobia), Crinoidea, benthic foraminifera (from reefal, platform and deep water settings) (Bechennec 1987 Some calcareous levels within this siliceous part yielded Late Tithonian -Berriasian Calpionellids (Bechennec 1987) .
The silicified calcareous levels (mid and upper part) of Si1 (lower Sid'r Formation) yielded no paleontological data.
The mid Sid'r Formation (Si2) has been dated as Upper Albian to Cenomanian by foraminifera (Bechennec 1987) .
The silicified calcareous horizons in the uppermost part of Sid'r Formation (Si2c) were barren.
The Nayid Formation has been dated with planktonic foraminifera (Bechennec 1987) as: mid Cenomanian to Early Turonian in the lower part; Early to middle Turonian in the middle part; Late Turonian to Early Senonian in the upper part.
The Umar group
In the upper part of the Sini Formation (UrnV2) calcareous olistoliths have been dated as Triassic (Carnian) by neritic microfossils (Bechennec 1987) including algae, corals and foraminifera. No radiolaria were found in the Sini Formation (Fig. 5) . 
Al Aridh group
Calcareous horizons in the lower part of the Sayfam Formation have been dated as Triassic by pelagic Pelecypods (i.e. Halobia) and Foraminifera ( Fig. 6) (Bechennec 1987 The Al Ghafat Formation (Ar3) is very coarse-grained near its base and includes limestone olistoliths, which are dated as Late Triassic (Norian to Rhaetian by neritic foraminifera (Bechennec 1987) .
In the Mussalah Formation, the chert overlying the limestones of the lower part (Ar41) yielded a radiolarian fauna ranging from Tithonian to Neocomian:
DR 152D Permian (Murghabian to Djulfian) horizon limestone olistoliths with foraminifera occur in a coarse detrital olistoliths (Bechennec 1987 
Conclusions
The systematic collection of each bedded chert level associated with turbidites in the Hawasina allochthonous unit has led to greatly improved age dating and recognition of various sedimentary and tectonic events.
The main results are as follows: (i) Permian bedded chert exist near the base of the Hawasina Complex. This is the first occurrence of bedded chert of that age in the Tethyan regions; (ii) a volcanic event is dated as Triassic; (iii) bedded chert horizons are dated as Liassic; (iv) thick turbiditic sequences have been divided into a number of units of Middle and Late Jurassic age.
